


















































ATTACHMENT 1

SAMPLING AND ANALYTICAL PROCEDURE FOR TOTAL DRGAMIC ACIDS

SAMPL ING PROCEDURES

The sanples were collected in Bendix Electrostztic Precipitator tubes, at a

- flow rate of from 4.85 cfm to 8.55 cfm (the flow rates on each unit varics)
for a period of from 3 to 4 hours. The tube can be capped and stored until
.ready for. onalysis. s . F

ANALYSIS '

The collected sample was extracted from the ESP tube by a minimum volume of

chlioroform. Since the abietic acid is not volatile, the excess solvent is
evaporated by a stream of dry air. The condensed extract is transferred to
aone milliliter volumetric flask and diluted to volume.

A portion of the sample is then trensferred to a clean dry infrared cell
(0.2 mm thickness) and run against a solvent blank on a Beckman IRL Infrared
Spectrophotometer. Peaks at 2.95, 3.4, 5.85 and 7.2 microns were observed
but the 5.85 ML peak was most sensitive and characteristic of the abiectic
and other organic acids. The slope of a stendard curve for the commonly
found acids was similar and the total acid is reported as the quantity of
abietic acid. By gas chromatography of the esterificd acid mixture, the
abietic acid constitutes a major portion of the extracted acids. There are
not significant zmounts of other interferring substances.
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ATTACHMENT 2

SAMPLING AND ANALYSIS FOR PIMENE

SAMPL ING PROCEDURES

The sample is collected on a NIOSH charcoal collection tube which is mounted
in the exhaust flow of a Bendix Electrostatic Precipitator to remove inter-
ferring aerosals. The charcoal sample is taken at a rate of one liter per
minute for a period of 3-4 hours. The tube can be capped and stored until
ready for anzlysis.

ANALYSIS

The front section of the charcoal tube is desorbed with one milliliter of car-
bon disulficz. The backup portion of charcoal is run separately and if its
content is ¢reater than 20/, breakthrouch 1ould be indicated and would lecad to
questionable results. The charcoal was dezorbed for a period of at lecast onc
hour. Stanzzrd solutions of €X- and pincne in carbon disulfide arc pre-
parcd end run along with the samples.

Microliter amounts of the samples were injected into a Model 1200 Varian gas
chromatograg™ with a hydrogen flame ionization detector and a 1/8" x 6!
Carbowax 2! =i chromosorb & 60-80 mesh column. The column temperaturce for
routine anzlvsis was 85°C isothermal. For initial _exploratory work, the
column terzz-sture was programmed from room to 200°C and the individual peaks
viere identif{icd by mass spectromctry. ' Interferring compounds were not present.
The concentration of pinenc was determined from a ratio of peaks of samples

to standards.

For the purocses of these samplcs, the cyQ-and ll-pinenes were both measured
end the totz® pincne concentration was reported. The B <pinene concentration
did not excezZ 104 of the total in any of the samples.
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TABLE |

£~ an0 TS -PINENE AND TOTAL ACIOS

it ppm - parts of vapor or gas per million parts of air

LOCATION DATE SAMPLE TOTAL SAMPLE TOTAL ACIDS A AND }3 PINENE Type of Wood
- PERI0D SAMPLE it = ' Dricd
TIME SAMPLE VOL mg/m3 SAMPLE VOL | ppm
(MIN) CUBIC METERS LITERS
Grader ond by [l=17-75 {2059 = 7:55P 230 19 16.2 0.17 230 0.15 Jougias Fir
£ 26 3 Oryer |4=17-75 |7:55P = 11:50P 235 22 47.2 0.07 235 0.48 | "
" Grader end by | 4-17-75 { 4:10P - B8:00P 230 17 46.2 .16 230 0.20 L "
##'5¢& 6 0ryer | 4-17-74 | 8:00P - 11:45P 225 23 45.2 0.18 225 0,07 " “
4-18-74 | 8:00A - 11:45A 225 27 u5.2 .29 225 0.31 " "
-18-75 | 11:45A = 3:30P 225 31 45.2 0.17 225 0.13 " "
Feeder end by | 4-17-75 | 4:20P - {:05pP 225 18 54,5 0.05 225 1.4 " "
# 1 & 2 Dryer | 4=17-75 | 8:05P = 11:55P 230 24 55.7 0.06 230 1.97 L "
Feeder end by | 4-13-75 | 8:10A - 11:50A 220 25 53.3 0.12 220 1.30 " "
#1364 Dryer | 4-18-75 | 11:50A = 3:30P 220 29 53.3 0.0k 220 1.32 " L
Fesder end by | 4-18-75 | 8:05A - 11:50A 225 26 45,2 0.17 225 1.00 " "
#5¢& 6 0ryer | b-18-75 | 11:50A - 3:30P 220 30 LL.2 0.0k 220 0.94 " "
~ Grader ond by | L-18-75 | 8:05A = 11:45A 220 28 29.0 0.29 220 .07 " "
4 7 Dryer 4-18-75 | 11:45A = 3:30P 225 32 29.6 0.02 225 0.04 " "
Feeder end by| 4-17-75 | L:25p - B:00P 215 20 28.3 0.35 215 0.15 Lh?{2 ;::
4 7 Oryer 4-17-75 {.8:00P = 11:LOF 220 21 29.0 1.25 220 0.3l 61/ hrs -
‘ ' Douglas Fir
mg/ﬁ3‘- milligrams of substance per cubic meter of air




TABLE 11
PAST HISTORY OF SYMPTOMS

‘Work Related | Symptoms or
Symptoms or | Complaints Other Acute
Complaints=~| Related to Medical Symptoms PAST HISTORY OF
Past or Veneer Dryer Problems or| Allergiq Related to| Throat Eye Nose Cough
Shift Present Emissions Complaints | History | Emissions | Irritation Irritation Irritation
d Related to Veneer Dryer Emissions
Day Shift coPD - 3 Chest COPD - 5 Pol1ino- Chest Smoke-3 Smoke-11 | Smoke-10 | Smoke-2
(n = 30) Hay Fever =3 Symptoms - 2] Misc. = 2 sis.= A Symptoms-5| Dust-1 Dust-4 Dust-2 (7%)
Misgc. = & Heacache , (17%) 4730 15/30 12/30
; irritation-2 (13%) (50%) (40%)
Swing Shift Fére1gn body; COPD - 1 COPD - 2 | Pollino~| Chest Smoke-3 Smoke-9 Smoke-5" | Red
(n = 29) in eye = 2 Hay Fever - 2 Misc. - 5| sis - SJ Symptoms | Dust-2 Dust-5 Dst-2 cedar
Misc. = 4 Headache = 1 Red Cedan 4/29 5/29 14/29 Red dust-1
dust (14%) (17%) (48%) cedar Smoke=~5
allergy-4- dust-1 6/29
Epoxy Glde 8/29. (21%)
allergy-1 (28%)
TOTAL COPD-7 Pollino-| ~ 9/59 9/59 29/59 20/59 8/59
sis-9 (15%) (15%) (49%) (34%) (14%)
n =59 Others-~3




TABLE IlI
PULMONARY FUNCTION RESULTS

U.S. PLYWOOD-CHAMPION

-

-

L T T T T

POST-SHIFT
B R S SR e Sl 5 S

PRE-SHIFT

—————— e —————-—-

Ve
‘55?75

P

Pred.

FVC
e L

o

L% Pred.) ____C

FEVy.0
(% Pred.)

S .  — —— a

USP = DAY SHIFT

it
&

FEU1.0

-

Pred. ) __ (% Pred.)__

AL

-yt

% Pre

W~ NW—Ww oMo wn
WO hre— 0O WD r— r—

----------

nnnnnnnnnn

M~ 00 = & 0D~
~r—~OoOM—
- . - - -

N MMM
NONOIn OV
WO N~ O
- - - . .
M oD o

e L L F e p——

NUOWULOoOoOoOWuLWnoo
nu751u9uﬂ41|1v01ﬁ;b

AQHwﬂ.:u?uﬁ.ﬁ;ﬁland

I P P — P P —

DBl e T2 g MoV N ap M¥ellen Mg |

N~ N — O N — 0
—r—r—r—r—— -

e e i W S S Vs N N

NOWWWOoOWLOoOOoOLWw
CONOOOT DO

..........

LDINWWWU W OWwWMm

e e e et et e s et g et ot

CoOhr— Nr—srOh < ™M
9&1|7LC¢7L1|7:1-°;&.
e reeee—

{{{{E{({(

S MNWWN e < — 0 <
WO O~TwOToMm

VMt OM M ) —

s e e, o, e,
=MW~ r— hr— O
—M —r— O~ M~
—— - r— -

WWLoOoOown Owuwmn
\|1lﬂwﬂd1.ﬂu1unuﬂu1l

3.82

4,26

llllllllllll

4.35

ooooooo

et e e e s e bt

NNOoOOoOMmoed
MO r— < D <

- v s & " .
SN M N —

W T P — T —

N OO~

Qanunvogn:b.g
—

{(( ..lu‘all‘r.\ S

MNLOoOOoOWLWOo O
WOWNe—<s MW

o NO W
L= ~——

St S Bt S S S
N I ONWNY
= 0 o< oD

- - - -

Mo < M- 0O
T —" — . p—
N o —
— O~ ~w90
W e

o0 owow
?J:Jnv1l34n£rb

2.47

3.07

N

3.14

e e o e

NON-SMOKERS

—ONMTnO~Ooo
: —

-MEAN

SMOKERS

N
12
13
14
15
16
17

MEAN

e -




TABLE 111
PULMONARY FUNCTION RESULTS

U.S. PLYWOOD-CHAMPION
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U.S. PLYWOOD CHAMPION

) Statistical
‘Mean Mean % Change " Interpretation
tegory Pre-Shift Post-Shift Over Shift p Value ( p<0.05 is Sig.)
Y
n-Smokers )
FvVC 5.47 5.47 Z >0.9999 Not Significant (NS)
FEV 4.35 4.26 - 2.07% 0.1045 NS
MMEF - 4.13% 3.82 - 7.512 0.0327 Significant
mokers :
FvC 4.12 4.11 - 0.24% 0.8602 NS
FEV 3.14 3.07 - 2.23% 0.1814 NS
MMEF 2.72 2.42% -11.037% 0.2132 NS
DAY-TOTAL :
FVC 4.91 4.91 0% 0.9447 NS
FEV 3.85 3:77 - 2,08% 0.0312 Significant
MMEF 3.57% 3.28% -~ 8.12% 0.0105 Significant
SWING
Non-Smokers
FvC 5.31 5.22 - 1.69% 0.1563 NS
FEV 4.41 4.35 - 1.367% 0.0510 Near Significant
MMEF 4.48 4.44 - 0.89% 0.7573 NS
Smokers
FVC 5427 5.16 - 2.097% 0.1627 NS
FEV 3.95 3,91 - 1.01% 0.4468 NS
MMEF 3.25 3.29 + 1.237% 0.7229 NS
SWING-TOTAL
FvC 5.29 919 - 1.89% 0.0386  Significant
FEV 4.18 £,13 - 1.20% 0.0775 Near Significant
MMEF 3.86 3.35 0% 0.9523 NS
ALL NON SMOKERS
FVC 5.40 5.36 - 0.74% 4605 NS
FEV 4.38 4.30 - 1.83% 0.0191 Significant
MMEF 4.29% 4.11 - 4.20% 0.0610 Near Significant
ALL SMOKERS ;
FvC 4.73 4.67 - 1.27% 0.1744 NS
FEV 3.57 3.52 - 1.40% 0.1296 NS
MMEF 3.02 2.94% - 2.65% 0.4151. NS
GRAND TOTAL :
FvC © 5.10 5.04 - 1.18% 0.1482 NS
FEV 4.01 3.94 - 1.75% 0.0046  Significant
MMEF 3.72%. 3.58* - 3.762 0.0461 Significant
* Note: One or more observation not used because its pair missing.




